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(54) DEPOSITING CHAMBER AND METHOD FOR FILM WITH LOW DIELECTRIC CONSTANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To distribute uniformly on 
the surface of a wafer a process gas containing its 
components in a proper proportion, by providing a first 
gas distributor separately from the peripheral edge 
portion of the supporting surface of a substrate, and by 
providing a second gas distributor above and separately 
from the supporting surface of the substrate, and 
further, by providing a third gas distributor above the 
substrate and in the top central region of a chamber. 
SOLUTION: When depositing a fluorosilicate glass film 
out of silane, oxygen, SiF4, and a precursor gas, the 
combination of SiF4 with oxygen is fed from a first gas 
feeding source 35 to introduce it into a chamber 18 
through an orifice 38 of a nozzle 34. Also, silane is 
distributed in the chamber 18 from a second gas feeding 
source 35a via a second gas controller 37a and a nozzle 
34. Further, by a third gas feeding source 58, silane or 
the mixture of silane with SiF4 is introduced into the 
chamber 18 from above a substrate 20. Thereby, a 

process gas containing its components in a proper proportion can be distributed uniformly on 
the surface of a wafer. 
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(54) BfiWO*|iW «ifcil«^l8©fc«>©»i«r-v>/tRt;^ 



(57) immi 

mm m&ftfc ( i a ) £jk^ i'f-VvX ( i 

8) ^B-f-S^^i^V^' (4) 2r*tfeX^$ix^«l«f- 
t>A (2) SrigflW-g.. 

•fe-yb (34) *mtx&t>ix. ^y\iW>~<njX)V 

t'vh (34a) Srjit-Cf-^^^CO^S^f*^ 
i^gp (40) <r>fflt)lzMt>ti&. (Xi±->yyk 
s i F,coig-f^) &tf®?5jtte, *flLL*{3(3f4'^IM 
T\ * V 7 4 X ( 6 4 , 7 6) frh^ WW^t J3'HB 

»M3. 45foH?)) rtJSm* 
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i Ki^s«tSBa$g&. 
MPtffcfiU 

Mia^AMPgC^JlSISr ffl* » 

j^ij»±*fc:a*>*utiiz^>ajp«*^-4SFtz<o^ 

ii5iai?*«te#X#IEg t JS§-C0#x#lE2g t CO ^ 
MSnfc^, «fK«AIHP«<0J:fc:K6^h.fc. hu 

Mfa3tiRm^lg-<0#x#gl2s*>\ mriasAHPSB*- 



mittfct mum&t cormzm^titzw^-^K 

msi^Xm PSB coJUB 5: . 

x# mfi a S'-ju t S&lrf l> £ t * mitth <r> fcfcfco J: 
[«H»»8 3 Hfiie^x^lI^comiiafiiJ*^!?*^^ 

^raoT^tcMi>'Jt. ifnB^x^iESWHfiieffe^coBufa 
7icEB*>f-r:"<. 

mw<« i o 3 m£mmm&# mmmco 
[wain mv^i>y?£.w. y )\wioixrz. 1 

mm, 1 2 3 mm-nx MiaMcfe 

[if*iRi3 3 fifiaffs-wtfx^Mtf. m-coyx 
/ws v ha^rcoy x/m= y n Srfiii. . Sir ta®-oy 

X;Hr >y h^'Krfam— <oyx'A--fe y t-#>£>8fcffcWl;r#8t 

immm 1 4 3 mam -co*'x^gasg*v x;us:# 

flfffEmr«0ffiP*>*-o<7):tl> 7 X$r-^tf|f^]a6 

fciafK^^^A 0 

i m^m 1 5 3 mnamzicDtfx ^-le^isstcT) y xvu 
mei,ztmco^y^. 

[»*TR163 m— 07"n-feX*'X$r s f+WW 
[a*JS 1 7 3 OT°n-feX^X2r, t+WW 

WK*Htf WR^taatr f-v w^fcntwf-s xt- y r 

ig-cora-fex^xs-, i»iB««*»^«iaufc. urns, 
k mmm Lfz&mizfo&m-ommx'+v y^mzm 

HHcorn-feX^XSr. MiaJS-OfB^2r(5«a'H^'V^ 
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izh&m-crm$ix°j'*y'<Mzmm-&XT-v7t . 
i£. 

[f&aj^PSBI&l&BJ!] 
[000 1] 

Wit. MIE%:ttJ$>coy°ti4zXtfx&, %-(c>>xaii: 
ifc. «it«w*atfsstft$iifc%-tt**^-& f sg 

[0002] 

-fe^ii^mfflifew (cvd) fcowarn-cv^*. «!*<7> 

(RF ) i^^-$-*K«ffi{cifiSL/iRJi£;««(ctt 

[0003] 7*5 XVC V D ^--v >-A<7) — 
(,vct4. lOEf-r^^ JS9«=»->fc. BWi:LT« 

<o*U * LT y-XMll» (SRF) *Wc«tt3*VC 

utt&t/ma'i. as. v\*-f r^jBoaiWKi (b 

RF) tSMSSiVO**. SRFfI*^g»3>(/H: 

CVD (HDP-CVD) <f-v>J<tmitlT^i>. 
[0 0 04] HDP-CVDf^yA(;li, ^RStCffi 
■3 (yXfl^m) «2oliLb?>te-y h 

SIS, BffifcSiftH-fcflTfc'J. £K$ffifi<9tg 

^rxoawttt. &m±.tz&tii.zti&'< 
^ymcotA^zmftth, mm. 77^^1*5 

* (fsg) K^f-vyAi*nctt«$ix-l.^rD-fex 
#xt4. ( s i H 4 ) , 07 7fty'J3y (S i 

F 4 ) . BIS ( 0 2 ) RX/TfUtfy ( A r ) fc-SrtrC** 



S>^3. MZ-tflMcoFSGTV-tXZ'te. SiH 4 £ 
0 2 fcS««;#A-rsc: 1 < s -*o 2 at^s i 

[0005] 

[ wRWNk l <fc o t -t h mm i =f> w x-9- 4 x#*s 
a J: 3 ^jaa«t«sr (p)±-r %>zt tf<im 

noma 

&#Xc7)Jt «yU«4* , (SiH 4 + Si F 4 ) t^SO 
2 <7)Jt) t4. »L<$rWf*r£$rV*. 
[00061 1114 ±a!L^4 3^fi!*Ott«f-^>- 

SG) *taJ?<o^t;«Xa'xb4 6^Lr^4„ 
JI^<-X7^^4 8-C^t^. 7'07N4 6fcJ:->T 
^^ixT^^idt. S^2 0^P3SgP4 2t*riC-r4 
7°o>y N4 6<?m&5 ORX/5 2 IZ&^X N itKWSlSr 

iS$iotiin*%i.„ rD.yf-46oW54t4fc. PI 

[0007] *H!|*itaiS®08/571,618^-Ba^ ( l 9 
9 5^, 1 2^ 1 3BStiS) 54, SZ^xnyho- 
5 6 0 fcffHOtf.Xttte^'f >6 2 S•al->TV^SmHc7) 
*'Xtti^«5 8^iiM§iX^^yX;l-5 6 ^fflV^Cl 
t ± 0 . t*04 3 C/*n 7b4 6 jWSHIS a^*^$rffl 
^tTV^ (^O^rt^4*H>1*fflS^ffl§^-C^ 
h) . +^yXyP5 6l4. iSSjfI16«±M*(: 
EB^^^'J^-f X64£1rt£. +*yX;U56«0 
«ffl{4. 12 1 tfOXo -y h 4 6 &t?m 2 co^w^rn >y 
h 6 8^i: s US Glt^H^-fkXO -y h 4 6 
Tsrtgt-f^ . ^W^ritaJl^bXo -y h 6 8«-Hi'tc 
f^tSil.OT, «t«ffc7)^ffl^4— oov-^vo^ 
1~2%^0'34. dC0Cli:{4±t LT. ^50, 
5 2&ci5tf-&ra-y htfO^WSri^LT. 7"n-yb 
4 6 WCt 5 4 'CttV^J»%±»f S itcioa^ 
/14. 

[0 0 08] 3JS. 4S^v^4^ixJiLhO^^Ji* { # 
fc„ &ttM*K(i:> >f y^-^< ( IMD)S 
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[0009] ffiitMm*$:#5^O^<c0T7-o-^ 

tc Aft 6 i k T* & . Ha ytWUttofctfaoff* L v * 
ADyy vSii. RMMFFCaoT* 

SiOF*yh7-:?cD#«^£ffi«^&<9T\ v-lia 
^BKfc|gSwibl8«*£ffi;?SW- & k « t £> ftTt ^6. 7 -y 

7.x (FSG) knMJftTV**. 
[00 103 ±E J: *), FS GK*OttJSSiifctt«W 

*ffl*fc:iBSJ$ftTV>S. 3t&#< i tTirfiTV->££kM;b& 
i\ £ftfc&tf«<0l«^4BH*^^*fc*>tf>*rL 

ls&66ft?vi&. 
[00113 

isJt8W&traa3ftfc*-tt**rt-*F 

SGffll<oliBCM£K:5W«. *WW4. ( 1 ) ^ (ff 

k . ( 2 ) ^^ftji^aKjS^Sfl? ( ifttt. » 

5g£ft&) fc<9iffl*^b«KJ:oTj*fi!c$ftS. SUSS® 
^O+fcfi, *fe«FSGM*<ifcf^«^3. 4dft*M; 
3. 3 k<Kv^ CD FSG^Jtfttt^ti^SK 

[0 0 1 2 3 8«SftfclMH-t^<li. JMH-r^ 

Nffl^f-yTttm^-Y y^mzffln lx ;tu 7 ■< 
{44»^yX;u) tffflv^ft. *ft<±ge3d$sa>£.8t 

co^^^y^m^mLx^^y^mz^-m-Th. zn 
xivt'^ityyimcoKtcmizwhixtcfmkxv ? 



j xt,zmmzm-tztiz£^xmf8.zti&. -mm&k 

mmX'te » SI-»;#7.#Ii2S{4S&-&tf CO y X/H: 
[00 1 33 *%BJ^-^O^lWg®fll^fe^T .FSG 

mtfyyy. JWs i f 4 ?:#07d«#x*> 

£>t£»£ftS. KS&tf S i F 4 (i s Sfc-^yX/Hr-y 
{Xtez/^yRX/S i F 4 ) fi. StItf>yX/Hs-y h£ 

sitT#iesft&. s i F 4 sr®?SfcM-^-rsv:k. a 
*ikii. mw<oimzi$mL. m-ox*xh*Ttf 
f 4 > ti, srtf^^HE^&affif-^v'W^kWt 

#XO^A > o^-&3Sffl£Bt&§;ft B£iit{i#x 
wSSHco#IB&£&LT#II$ft&. ^coJ:3^. 
(4. #4L<J4S i F 4 kiI£-$ftT. ^-co^x^-iE 
HcO^-toyX;H:>y h £il tTF«®a>£> . *LT4 
it^Wi^v'^yklSIt^rt^SfitS^I,. 4 

m*k*V7 <xt,zwm*mtz.tiz, >\wym 
rm k s xivtmifx ^z>*wt<F>mxm^hixx 

[00 143 m»aVitlS«*co^H4«i43t. *«co 

0. ^LT. xy^-y^'jy^-'ffi^^-r.&^tV 
-^RFtltffl^i d t lei 0 mtbhixh . 
[00 1 53 *5EW<0*t£*r>a*«rtRiSi<0-oJi. -f-A- 

yt ^^&Mmnm-%ttifi<vi%m i nmzmmxh h 
tuowmxhz. znztu. mm^^y^mm^. 
x/^ yrtWSfficoiffijfrhffitz t tz i o a^^ixs . 
mk:. +* yjm&zm&mmcoi&ttcriMS&irmmzm 

k < is-jvmmi&m-t $ 

[0016] tfxzmmiz&i-izmte-f&z tcr»£mi 

iztotX. 33eLJt]«S*flW4fc«>k. ZnmzttL 

x&jwitmmmzigffcf&tzMz. ax. m*.\f 

0 2s S i H 4 S.t>'S i FiCOJEL^it^m^hZtti^ 
■f£k-C*)S. 

[0017] jzmknmn&mRT/Mmi. u^m 
cos&stfr ^ mt> mz% h xhh o . 

[00 18] 

[«BJf<o£*fc9?»BJ 03(4, 2lflcORF^3-^^ 



8 , 9 JcfcH3*ifctt«H««<0««ttHttHP 6 **tr 
tsWy?* Srfiii.^*t«f- J r >^2 SrSHJJbfcfcWC 
»*. HK«6tt. BWtt««J2«1^>RFjiJitt<0«« 
fr/bft^flTV^T**?. 34/1/8, 9£J4, — 
RFmiSlo, l l-h^VMtm^ivz^h . 

a*-* 8F*3tc m&smmi e^m-r^^co 

fcL HflfifcLT**, -5-tT-e-y^y^EIS&24?rat 

4<r>HV£ffi\K<?>mW.3 Ote. t\*7i?y? 4C0JKSB3 2£ 
gimitHMSPet^MLTv^^. ffljit3 0{4. iffitL 
TfK. 

[ 0 0 1 9 3 TV-teXtfXte^ 2-b7h<012*^ 
lCSIIS$nTffi^$fL?tyX/P3 4, 3 4a£iitT. 

yXA-34, 3 4 a<±. S^^-^T-EB^flTfe 
0 , •€■ LTs fix-?n#X-7-*-^ H3 6, 3 6alC 
SW*Wte««3;h.'a*4. V^-;H>'3 6, 3 6aK 
t4 . m-^x rJVho-^37 MU'KSfSZcotfX =J y b 
n-5 3 7 aJtt/m-^^tt^^^f > 3 9M^I§Z1 
(Ktfxm&V* V 3 9 a £}M tT „ m-#X|fc£lK 3 5 
a^m-^'Xfti^jS3 5 aA^/DtX^^^ 
#yX;u3 4, 3 4a(i *<Oii»fc:5l- 1/ 7 4 X 
3 8£3TtS. yX;U3 4, 34a^'J7-<X38 
(4. »eSa$ttl4<7)RJfg|54 0±:m^ «HT*«t2 
0<7)Hmg|54 2±^@dg§^TV^„ SSf+^Al 
814. «MWf-h4 4*atT«*«5il*. 
[0 0 20] f- J r^^2c7)a^£0«fi!tSPffi{±. To-fey 

94$*?, #x<F>m&. f-*w<ff. « 

[0021] *SKHfi. *1£2 0±*^ffiS^tL^3ift 
tfX^SJffifiSSftt* 6 5 ^tg^-T S C k te 4 -?T _tfE«§j6 

6 5(4, HSg56C0]lSP7 5^0ft«t^nJt*{*:7 2 
£^j£$*ut#XigS&7 0$T-£tf. +*^^5 6^ 
H«7 5(C»«S^BP*7 4*JB1LTV^. yX 
)V 5 6 RV^DgP 7 4 (4. Kffif-^r 1 8&V#Xig 
S8 7 0 &«S#:WtCiSii LT WR* >J 7 4 X 7 6 L 
T^6. ?m^-;W78*>'**72k. Hgf!7 5kOFa 

(cBH7&*vo**. ts£->T. tfximmvozm*). * 

fls7 2 kUISiS7 5 k affl&IHttfc: A *) . »H«fc«tf* 
U7-fX7 6^-5T3ttf. 

[00221M U^JBBJITCH;. *%B3cO^S{4. 
BBRaif S i F,tiflg^*^FSG)KSr«l« 
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<(4, Si F 4 kK*<7)ffl^^-y:5rm-<^*'^.«^Jl 
3 5 U yX;U34£7)^'J7>fX38$rjlLT 

£ffc£o. y^y{SiH 4 ) {4, ft£ L<14. mrcO 
*'Xtt^jg3 5aH> SZ<0#X3yfD-73 7a 

£at-c ^-LTyx;u3 4S-a-?Tf-^^N*i 8^; 

#ffi!£*i.l>. JSC. KSH^X«tft«5 8«. #£L< 
(4. ±Kc7)^2 0tfD±7fa^ (XI4. PR 

(4*. ^Vt S i F 4 coM-£!BJ> Srf-^VAl 84>fc& 

s§7 oay^^j-u 7^76 zmzis^ycoffiMmss 

[0023] K#(4. Jt^e^^^x. Mitf. S i 

nmeymmx-m^ti. ttz. u*t4. **7 24>t 
B®.ziitz*ix$mi o*nvxmxzti%> . imio 
(4. wm^>vu-7i3*mtxm%mimi it& 

x^y xtvs exmt>->x\^h . zcoxoiztfcmzm 

ffrt&ZklzX*)^ mitt? vXte&to (c\tiliZi>% 
(tMS«cy-;l'7 8t*Wtc»»L a & ) (Dtfx-hK 

{4, >--/U7 8$:^-ft.$^V^*Iiyt-^^t^^ 

[00243 #Xffl70 SrilL-C^Sr^-iE-r-g.^ 
*iJjS(4. 8**^7^^ ^4fi6«0^'X k ib^ LTifc^W 
*V«£B*ra£*-r6dkT'£>.g.. ^^VOjf^E^* 1 ' 
«k^T. ^^y**Jl-'J7-<X7 6^ASix/ik#^ 

tt«W3sa[fc:jwii lt , * u 7 ^ x^stx^ss 7 o 
^?«ie3g{4^5^4o«vv^effa^-rs. %^xm 

mtfitiy *) V 7 < X 7 6 Sril UTtJ-IES ixT t> ^ffl 
•Cl43:v\ 

[0025] i<0*ttTFSGj«*«ftt Sfc. 3. 5 
J:0/Jn$<, 3. 4*V^±3. 3 4 0/h§<$^*>^Jt 
»W**in-&5KjeLfc«l (4 5 0*C£T'HFji£^(4H 

20x^7 htfxrfmmmz*^) zhtzh-?. zi\$><7> 

^Sco^X*^<^S{Sk\ iSS^SM 

wy^^fzmz, m_^xmu<nmETm.*±wz>iztb 
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[0026] JJE"C3*^fcflia«:ffl^fc^*e«0%- 

*B«ffFailBm08/641,147^«» ( l 9 
9 6^4 £ 2 5 BfflSL fWfcttfe* r««**ifc*JWB 

WL3z&fifc (Substrate Support with Pressure Zones Ha 
ving Reduced ContactArea and Temperature Feedbac 
k) j „ |%BJJ=&:B. Lue, T.Ishikawa. F.Redeker. M.Wo 
ngiS.Li. ZCOmMtTTy^ F 7f 'J7^ 4" 

commit, mfc^m^*:* *)i%-%m&ttiBzm$.-r& 

tlT^S. *ffl#ff tUKm08/389, (19 9 
53F2fl 1 5BaSSL 5WB<0«J? rw«jr^snfc7-5 

x-?0T99coRFmM<?>&mfflmm.j-x.-->? r i > 

aV*EB»fl : a«»^9Wfi/507.726#BBiBI» (19 9 5 
*£7 Jl 2 6 Bfflll. IMBc045«? rm^W^-BT^WJKT 
n7r^^#tsr7Xviij ) ( £;h.A,<oaJiR£>2 
tzTT^JY •7f'J7;l' -f^a— ^Hf7 HK» 

[0027] si F 4 &u r S'7>'tf)£S£a£^iei-!».r 

4:14. WRjftfK. ^tX/l--77K:»mS. 

< g£# 3 ^2 O^ufi^&iaJK^-tta* 

[0 0 28] ffll^ftS^ S iF,. y?^ (Si 
H 4 ) atfl»«<^l*Jfe£i-6 1 . £<»iU*ailfc* 
^OtH^ixi.. S i H 4 2U>'S i f 4 *>£> 

Ttt»W«iK<$r4. JfflWSrS i F 4 jWHi»Mi4 
htitzm<^^i\L^a^z^<m^ixX\^j:^y «/* 
jB^-fc*fc3B*4. *M=flr^5>tt, HSr-ilUSGO 



[0029] »K*ffi^t3tt&8SS. S i F 4 &ur>-7 

ftttrnx-*; l< ^^BTW^Xjt^ £ ^ u#s . * 

[0030] 3. 5, ML<li3. 4, mz18-£L< 
{±3.3 *»e>J9rfl<Z>itS$«¥*itl&f * . ttS&Of-* 

ssfcifee-r 3K7mm<r)itz. sm2o±i,z 

m&e>¥&imZMf&^&mw.<r)l3mizla^x$£ikZ-£ 
ZZb&X'Z. VZ^X\ *^«ttJS«o«/r<offig-eJtP 

ffiMW&»(c{±IS^3b 4. Si F^RT/is y ytfm>\ 

o%—6o%x°hh j <-*xhh. ^^-r^-tt 

t&tjXCDtf} 6 0 %~ 1 o o r& s . 

[ 0 0 3 1 ] H4tc, isy>ttW.mizm-& S i F 4 (7) 

XWM, S i F 4 fc^ 5 (£ 

tt<±. -^*co^*$:t>^^-r) coffiMZMIRLX. 

z<7>$mL * , siF 4 ky5 osij-^-^^^-r 

4Jt46fcS i F 4 i:>-7>fccOP B lT'*iet, ^v£\ -e 

[0032] 36. 4sccm ( cm 3 /^) 
CJfU4 4s ccmOS i F 4 £,ix& To •■/ h 

A{±, ^6 2 s c cmflDa*aB*"C<^«3. 4*^iH7l 

i o s c c mnmm%i&x'(?>&}3 . 8<7)}tmmmb 

tem*i>tzt>-?. is^yizm-zsiF^zcvitizte 
ZZX-WtX&cnVcWmfrbtthMi. Z(?>9'77i)* 

msmx'ittm^tf&{& t%hx-h?> o z tnwofr 

Tabl). S i F 4 M>^7y«0s c cmSl3IEJt^3 6*t4 
4. 4TfcS/n7 hB{± s 6 0 s c c m<7)K*»fiiI 

&.tfDt±. fMii, **J3. 5St^3. 6cO#«Jti^« 

££0^5 7j:i9BJ^*^J:d^. S i F 4 
tti/yynzti^crmfenitizt-oXii. Tu-yhBiO 
it*-", ^T'^-S.^^;UcoSSBSiS^fe^Tft«J:t^m 
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[ 0 0 3 3 ] t£oT. #f&HJ§ti. ffitf*£iX*:Jfcl$«^£ 

[0034] mmiCti^X , ttttSW*«r*-*I«i, 
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IMPORTANT NOTIFICATION 


International application No. 

PCT/JP2004/015716 


International filing dale {da\/monl)x/\e.ar) 

22 October 2004 (22.1 0.2004) 


Applicant 

TOKYO ELECTRON LIMITED et al 



1 . Transmittal of the translation to the applicant 




The International Bureau transmits herewith a copy of the English translation of the international preliminary report on 
patentability (Chapter 1). 



\%/ 1 The International Bureau transmits herewith a copy of the English translation of the international preliminary report on 
patentability (Chapter 11). 

2. Transmittal of the copy of the translation to the designated or elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been transmitted to the following designated or elected 
Offices requiring such translation: 

EP, KR 

The following designated or elected Offices, having waived the requirement for such a transmittal al this time, will receive copies of that 
translation from the International Bureau only upon their request: 

AE, AG, AL, AM, AP, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EA, 
EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, KE, KG, KP, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, MZ, NA, Nl, NO, NZ, OA, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary report on patentability (Chapter II). 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned within the 
applicable time limit (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 
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121 1 Geneva 20, Switzerland 



Facsimile No. +41 22 338 82 70 



Authorized officer 



Yoshiko Kuwahara 



Facsimile No. +41 22 338 82 70 
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